Gnetol (2,3?,5?,6-tetrahydroxy-trans-stilbene), a naturally occurring compound particularly found in the genus Gnetum, had a strong inhibitory eŠect on murine tyrosinase activity. Gnetol (IC 50 , 4.5 mM) was stronger than kojic acid (IC 50 , 139 mM) as a standard inhibitor for murine tyrosinase activity. Moreover, gnetol signiˆcant-ly suppressed melanin biosynthesis in murine B16 melanoma cells.
Melanin, which is the pigment of skin color, is produced by melanocytes. Synthesis of melanin starts from the conversion of the amino acid L-tyrosine to 3,4-dihydroxyphenylalanine (L-dopa) and then the oxidation of L-dopa yields dopaquinone by tyrosinase, an enzyme catalyzing the rate-limiting step for melanin biosynthesis. 1) This tyrosinase process is involved in abnormal accumulation of melanin pigments (hyperpigmentation).
1) Therefore, tyrosinase inhibitors such as kojic acid and albutin have been established as important constituents of cosmetic products and depigmenting agents for hyperpigmentation.
2)
The genus Gnetum (Gnetaceae) comprises about 40 species distributed in south America, southwest Africa, and in tropical and subtropical zones of Asia.
3) Some species like Gnetum gnemon have been used as folk medicines for the treatment of arthritis, bronchitis, and asthma.
3) The genus Gnetum contains abundant stilbene derivatives.
3) Recently, interesting biological activities such as anti-carcinogenic 4) and anti-in‰ammatory 5) eŠects were found in stilbene derivatives. In our previous phytochemical studies of the genus Gnetum, we reported the isolation and structure analysis of some stilbene derivatives including new compounds. 3, [6] [7] [8] [9] [10] [11] Recently, in the course of screening of tyrosinase inhibitors from natural resources, we have found that an acetone extract of the roots of Gnetum gnemon strongly inhibited tyrosinase activity in murine B16 melanoma cells. In this study, we have found that gnetol (2,3?,5?,6-tetrahydroxy-trans-stilbene) from the acetone extract has a strong inhibitory eŠect on murine tyrosinase activity.
We examined the inhibitory eŠect on murine tyrosinase activity using L-dopa as substrate. Gnetol was isolated from an acetone-soluble extract of the root of Gnetum gnemon as described previously. 8) Figure 1 shows the structure of gnetol, which is a naturally occurring compound particularly found in the genus Gnetum. Tyrosinase was prepared from murine B16 melanoma cells (Riken Cell Bank, Tsukuba, Japan). The cells were lysed by incubation at 49 C for 1 h in RIPA buŠer (10 mM Tris-HCl, pH 7.5, 1z NP-40, 0.1z sodium deoxycholate, 0.1z SDS, 150 mM NaCl, 1 mM EDTA, 0.5 mM PMSF, and 10 mg W ml leupeptin). The lysates were centrifuged at 50,000×g for 30 min to obtain the supernatant as a source of tyrosinase. Tyrosinase activity was assayed as described previously.
12) The reaction mixture contained 50 mM phosphate buŠer, pH 6.8, 0.05z L-dopa (Sigma Chemical Co) and the supernatant (tyrosinase). After incubation in the presence or absence of gnetol at 379 C for 3 h, dopachrome formation was monitored by measuring the absorbance at wavelength 492 nm. As shown in Fig. 2 , the tyrosinase activity was suppressed in a concentration- dependent manner by gnetol. The 50z inhibitory concentration (IC50) value was about 4.5 mM and a nearly complete inhibition was obtained at 25 mM. Kojic acid (Wako Pure Chemical Industries Ltd), often used as a reference compound, had a higher IC50 (139 mM). Thus, gnetol was found to be approximately 30-fold stronger than kojic acid.
Furthermore, the inhibitory eŠect of gnetol on melanin biosynthesis in B16 melanoma cells was also examined. The cells were treated with or without gnetol for 3 days, washed with phosphate-buŠered saline, and dissolved in 1 N NaOH for 1 h at 609 C. The absorbance at 470 nm was measured and melanin formation was also measured using the authentic standard of synthetic melanin (Sigma Chemical Co). Figure 3 shows the melanin production in B16 melanoma cells treated by gnetol, indicating its concentration-dependent decrease.
Recently, Kim et al. 13) have demonstrated that oxyresveratrol (2,3?,4,5?-tetrahydroxystilbene) from Morus alba Linne was a potent inhibitor of tyrosinase activity. Gnetol is chemically related to oxyresveratrol, which is a tetrahydroxystilbene. It was also demonstrated that oxyresveratrol inhibited tyrosinase activity more than resveratorol (3,4?,5-trihydroxystilbene). 13) We have also observed that resveratrol inhibited tyrosinase activity, but was less eŠective than gnetol (data not shown). Therefore, the number of hydroxy substituents seems to play an important role in the inhibitory potency of hydroxystilbene compounds for tyrosinase activity. However, further studies are required to explore the exact mechanism underlying the potent inhibitory eŠect of tetrahydroxystilbene compounds such as gnetol and are under current progress in our laboratory.
In summary, the results obtained in this study indicate that gnetol is a promising canditate as a pharmacological or cosmetic agent, which has a strong inhibitory eŠect on tyrosinase activity, leading to suppression of melanin biosynthesis.
